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Synthesis of 5-fluoro-1,3-dihydro-1-hydroxy-2,1- 
General Remarks
All reactions were carried out under argon atmosphere in oven-dried glassware unless otherwise specified. All commercially available compounds were purchased from Aldrich Chemical Co., Acros
Organics or Alfa Aesar and used as received. CA DNA dinucleotide was purchased from Eurogentec.
Dichloromethane (DCM) was distilled from calcium hydride. Tetrahydrofuran (THF) was distilled from sodium/benzophenone. Analytical thin layer chromatography (TLC) was performed on silica gel plates (Merck 60F 254 ) visualized either with a UV lamp (254 nm) or by using solutions of p-anisaldehyde/sulfuric acid/acetic acid (AcOH) in ethanol (EtOH) 
Experimental Procedures and Spectral Data
Synthesis of 3,5-diaminocyclopentane-1,2-diol (DACP)
The preparation of dibenzyl-2,3-diazabicyclo[2.2.1]hept-5-ene-2,3-dicarboxylate (S1) followed the procedure reported by Moore and co-workers. Compound S1 (5 g, 13.7 mmol) was dissolved in THF/H 2 O (9/1, 160 mL), NMO (2 g, 16.8 mmol) and potassium osmate (40 mg, 0.11 mmol) were added, and the reaction was stirred rt for 18 h. HCl (6 N, 200 mL), and NaHSO 3 (15% in water, 100 mL) were added, and the mixture was stirred for an additional 2 h. EtOAc (200 mL) was then added, the phases were separated, and the aqueous layer was extracted with EtOAc (3 × 200 mL). The combined organic layers were dried over MgSO 4 , gravity filtered, and concentrated under reduced pressure. The crude product was purified by flash chromatography using cyclohexane/EtOAc (6/4) as the eluent to afford compound S2 as a colorless oil (5 g, 90% yield 
Synthesis of 5-fluoro-1,3-dihydro-1-hydroxy-2,1-benzoxaborole 1c
a) Synthesis of (2-bromo-5-fluorophenyl)methanol (S3). NaBH 4 (447 mg, 11.7 mmol) was added to a solution of 2-bromo-5-fluorobenzaldehyde (2 g, 9.8 mmol) in MeOH (20 mL) at 0 °C. The reaction was warmed to rt and stirred for 2 h. Water (40 mL) was then added, and the resulting mixture was extracted with EtOAc (3 × 30 mL). The combined organic layers were washed with water (40 mL) and brine (2 × 40 mL), dried over Na 2 SO 4 , and concentrated under reduced pressure. The crude product was purified by flash column chromatography using cyclohexane/EtOAc (8/2) as the eluent to afford compound S3 as a white solid (1.91 g, 95%). mmol) in THF (60 mL) was added to a cooled (0 °C) suspension of sodium hydride (60 % in mineral oil, 280 mg, 5.9 mmol) in THF (10 mL). The reaction was stirred for 1 h, then cooled to 78 °C and n-BuLi (1.8 M in hexanes, 3.25 mL, 5.9 mmol) was added dropwise. The resulting mixture was stirred for an additional 1 h. Tri-isopropylborate (1.35 mL, 5.9 mmol) was added at 78 °C and the reaction was stirred for 12 h while gradually warming to rt. The mixture was then acidified to pH = 1 using a 2 M aqueous solution of H 2 SO 4 (20 mL) and stirred at rt for 1 h. EtOAc (40 mL) was added, the phases were separated and the aqueous layer was extracted with EtOAc (2 × 30 mL). The combined organic layers were washed with H 2 O (2 × 30 mL), dried over MgSO 4 , and concentrated under reduced pressure. The crude product was purified by flash column chromatography using cyclohexane/EtOAc (7/3) as the eluent. A second purification over silica using DCM/MeOH (99/1) as eluent afforded compound 1c as a white solid (207 mg, 28%). 
DMT
The preparation of pdCpA followed a procedure previously reported by Zhu and Scott. additional 30 min, then diluted with EtOAc (30 mL). The resulting solution was successively washed with water (3 × 10 mL), saturated Na 2 S 2 O 3 aqueous solution (3 × 10 mL) and brine (2 × 10 mL), dried over anhydrous Na 2 SO 4 , and concentrated under reduced pressure. The residue was then stirred with a 3% TCA solution in DCM (7.2 mL) at rt for 30 min. The mixture was diluted with DCM (20 mL), washed with a saturated NaHCO 3 aqueous solution (3 ×15 mL) and brine (2 × 10 mL), dried over Na 2 SO 4 , and concentrated in vacuo. The crude product was purified by flash column chromatography using DCM/MeOH (96/4) as the eluent to afford dinucleotide S5 as a white foam (89 mg, 65%). 
Chromatogram:
Conditions:
HPLC reversed-phase C-18 column (NUCLEOSIL), 1.3 mL/min Gradient: Linear gradient of MeCN:NH 4 OAc from 0:100 to 63:37 over 30 min. 
